


SUBJECT INDEX 


Absorbance 
relation to molar absorption coefficient 8 
relation to the intensity of incident and ab- 
sorbed light 8 

Absorption spectra 
general considerations in relation to types of 
transition, for the spectra of individual com- 


pounds, see the compound formulae 
Aluminium complexes 


[Al(Pc)Cl] 15, 52 

[Al(TBPc)Cl] 50 

[Al(TBPc)OH] 50 

[Al(TPP)Cl] 37, 50 

[Al(TPP)OH] 50 
Anthracene substituted 49 
Azulene 34 


Back intersystem crossing in excited 
chromium complexes 36, 135 


Cadmium complexes 
[Cd(TPP)] 37 
Cage-type complexes 164 
carcerands, catenands, cryptands, sepul- 
chrates 164 
their photochemistry and photophysics 164 
Calcium complexes 
[Ca(PO,C,H,-CH,-C,H.(C,H,)OH),], 
IRGANOX 1425 188 
Chemiluminescence inducers 152 
Chemiluminescence of 
chromium complexes 10 
ruthenium complexes 10 
Chromium complexes 
[Cr(acac),] 45, 46, 68, 95, 96, 98, 172 





[Cr(acac),L), L = alanine, valine, phenylala- 
nine 172 

[Cr(bpy),]** 9, 27, 65 
CrBr, 35 

CrCl, 35 

[Cr(CN),~ 121, 128 
[Cr(CN);NO}~ 23 
[Cr(CO),] 67, 172 
[Cr(4,4’-(COO),bpy),}>~ 143 
[Cr(cyclam)Cl,]* 127 
[Cr(cyclam)Cl(H,O)}?* 127 
[Cr(dpm),] 46 

[Cr(en),]** 96, 142 
[Cr(en),Br,]* 13 
[Cr(en),Cl,]* 13, 127 
[Cr(en),F,]* 13, 132 
[Cr(en)(Hen)(H,O)F,}?* 141 
[Cr(en)(H,O),(OH),]* 116 
[Cr(en),(H,O)(OH)}P* 116 
[Cr(en),(NCS),]* 36 
[Cr(en),(OH),]* 116 
[Cr(en),]JCl, 172 
[CrF,(H,O)|SiF, 35 
[CrF,(H,O),] 35 
[CrF,(H,O),].H,O 35 
[CrF,(H,O),].2H,O 35 
[Cr(H,O),]** 9, 115 
[Cr(H,O),]F; 35 
[Cr(H,O),X}*, X = Cl, NCS 115, 128 
[Cr(NCS),}*~ 128 
[Cr(NH,),]}** 36, 128 
[Cr(NH,),Br?* 112 
[Cr(NH,),ClP* 112, 132 
[Cr(NH,),Cl,]* 112, 127 
[Cr(NH,),(CN)F]* 135, 136 
[Cr(NH,),(CN)H,OP* 135, 136 
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[Cr(NH;),(CN)NCS]* 135 
[Cr(NH,),(DMF)CI}?’* 116, 133 
[Cr(NH,),((DMF)H,O}** 116, 133 
[(Cr(NH;),(DMF)(H,O)CIP* 133 
[Cr(NH;),F}?* 121 
[Cr(NH;),F,]* 128, 132 
[Cr(NH;),(H,0)(CN)X]*, X = F, NCS 135 
[Cr(NH;);(H,O)]** 112 
[Cr(NH;),(H,O),}** 103 
[Cr(NH,),(H,O)X}*, X = Cl, Br, NCS_ 112, 
116, 133 
[Cr(NH,)(NCS),]~ 124 
[Cr(ox),}>" 96, 97 
[Cr(ox),phen]” 96 
[Cr(ox)(phen),]* 96 
[CrPc] 15 
[Cr(phen),]** 10, 52, 95, 96 
[Cr(phen),}°* 10 
[Cr(salen)N,].H,O 75, 172 

' [Cr(salen)N].H,O 75, 172 
[Cr(sep)}>* 164 
[Cr(tet)Cl,]* 127 
[Cr(urea),]°* 35, 38, 39 
Cr’*-dopped compounds 35 
Hy 7[Cr(NH;)Jp ; UO,PO,.6H,O 117 
K,[CrF,(H,O)] 35 
(NH,)[Cr(en)F,] 35 
(NH,)3[CrF,] 35 
[((NH,),(H,O)Cr-NC-Fe(CN),]~ 87 
[((NH,);Cr-NC-Co(CN),] 45, 46 
[((NH,),Cr-OH-Cr(NH,),Cl}** 116 

Cobalt complexes 
[Co(acac),] 95, 98, 186 
[Co(acac),] 186 
[(Co(([l4JaneN,)|(CIO,), 176 
[Co({14]aneN,)(H,0)(CH,)](ClO,), 176 
[Co(bpy),]" 10, 95 
[Co(bpy).(NH,;,CH,COO)}?* 142, 176 
[Co(bpy),(NH,CH,)P* 142, 176 
[Co,C(CO),H] 89 
[Co,(CO),] 89 
[Co(CO),(NO)] 20 
[Co(CN),{32-N,H,}]>* 114 
[Co(CN),]}*~ 39, 44, 113, 114, 128 
[Co(CN),(H,O){32-N,}]** 114 
[Co(CN),N,}>~ 77 
[Co(Cp)(diene)] 102 
[Co(4,11-[14]dieneN,)](C1O,), 176 
[Co(4,11-[14]dieneN,)(H,O)(CH,)\(CIO,), 
176 
[Co(EDTeP)}~ 177 


[Co(EDTrP)(H,O)] 177 

[Co(en),* 148 

[Co(en),}>* 148 

[Co(en),]Cl, 176 

[Co(en),Cl,]* 103, 117, 176 
[Co(en),CO,]* 117, 176 
[Co(en),(NH,CH,)|(ClO,), 176 
[Co(en),(NH,CH,COO)|(CIO,), 176 
[Co(en),(RCONHO)]CL, R= Me, Et, Ph 
117, 176 

[Co(en),(SO,C,H,NH;),/’* 109, 176 
[(Co(HEDTrA\(en)JCIO,.2H,O 175 
[Co(HEDTrA)en)]}Cl.3H,O 175 
[CoH(PF;),] 89, 176° 

[Co(H,0),}* 9 

[Co(htc),] 148 

[Co(htc),]~ 148 

[Co(im-hist)]JCIO, 176 

[Co(NH;),]°* 7, 69, 86, 113 
[Co(NH,),]}** .I- 19 

[Co(NH;),Brf* 81 
[Co(NH,),(CH,;,COO)\(CIO,), 176 
[Co(NH;),(C,H;NO,)}* 62 
[Co(NH;),Cl?* 81, 113, 165, 183 
[Co(NH;),(H,O)}** 87 
[Co(NH;),(H,O)N,/* 118 
[Co(NH;),(HCOO)}**+ 109, 110 
[Co(NH;),I}** 81 

[Co(NH;),N;}* 77, 81, 118, 183 
[Co(NH;),(NO,)P* 79, 81, 108, 109 
[Co(NH;,),(NO,)]X,, X = Cl, Br, NO, 109, 
176, 184 

[Co(NH;),(SCN)}** 81, 108, 109, 183 
[Co(4,4-Me,bpy),]* 10 
[Co(Me,[14]tetraeneN,)CL]CIO, 176 
[Co(Me,[14]tetraeneN,)(H,O),](CIO,), 176 
[Co(ox),?~ 95, 168 

[Co(Pc)5~ 93 

[Co(Pc)X]*-, X = Cl, Br, NCS 93 
[Co(phen),}°* 76, 95 
[Co(phen),(NH,CH,)}’* 142, 176 
[Co(phen),(NH,CH,COO)}?* 142, 176 
[Co(sep)}** 69, 176 

[Co(sep)}** 69, 164, 176 
[Co(S,C—N(R)}-CH,R),], R = alkyl 186 
[Co(TPP)] 77 

[Co(TPP)O,] 74 

[Co(TPPS)] 150 
[(NC),Co—CN-Cr(NH,).] 18, 45 
[((NC),Co-NC-Fe(CN),]*~ 18 
[(NC),Co-NC-Os(CN),]® 18 

















































[(NC),Co-NC-Ru(CN),]®~ 18 DOSENCO 137, 138 


[(NH,);Co-NC-Ru(CN),]” 18, 86 Doublet excited state of 
[(NH,);Co—O,-Co(NH,;),]°* 87 chromium complexes 9, 10, 36, 45, 46, 
[(PF;),;Co(u-H)(u-PF,)Co(PF;);] 89, 176 120-124, 135, 193 
[(PF;),;,Co(u-H)(u-PF,)Ir(PF;),] 89, 176 Doublet-quartet hypothesis 120, 193 
Na,[Co(en),CI-NC-Fe(CN),].5H,O 176 
Zn,{(im-hist)Co-NC—Ru(CN),], 176 EDTA 162, 163 
. Cobalamines 139 Electron transfer processes, theory of 
| Cobaloximes 140 Marcus 64 
Cobalt cobyrinate complexes 92, 175 Rehm—Weller 45, 64 
| Cobalt corrinoid complexes 92, 175 Energy transfer, mechanisms of 
| Complex, definition of 3 exchange 9 
Concave chemistry 164 intramolecular 44 
Coordination compounds, definition of 4 long-range resonance 9 
Copper complexes non-radiative 9 
[Cu(acac),] 181 radiative 9 
[Cu(acac)(PPh,),] 181 static quenching 44 
[Cu(BH,)(diphos)] 157 Energy transfer, quenching of excited 
[Cu(BH,)(PMePh,),] 157 cobalt complexes 44 
{[Cu(BH,)(PPh,),] 49, 151, 157 organic donors 45 
[(Cu(BH,)(PPh,)(NBD)] 151 ruthenium complexes 44 
CuBr 156 uranyl compounds 117 
Cu(CH,COO) 156 Europium complexes 
[Cu(CH,COO)]* 75 Eu’*(aq) 65 
CuCl 149, 156 [Eu(oac)}** 19, 69 
CuCl, 17 Excimer formation and deactivation of com- 
[CuCl,?~ 78 plexes of 
[CuCL,}~ 78, 83 aluminium 52 
[CuCl,(CH,CN)]” 83 chromium 52, 55 
[CuCl,(CH,CN),] 83 palladium 52, 55 
[CuCl(CH;CN),]* 83 platinum 52, 55 
[Cu(CH;CN),}* 83 silicon 52, 56 
[Cu(CH,CN),]*—biL 157 uranium 52 
[CuCl(NBD)]} 150, 156 zinc 52, 55, 56 
[Cu(dpp),]* 65, 166, 167 Exciplex formation and deactivation of com- 
[Cu(H,O),}°* 9 plexes of 
[Cu(HAOX),] 186 aluminium 50 
[CuHB(pz),]JCO 156 copper 49, 51, 15] 
Cul 156 gallium 50 
[Cu(Me,en)Cl,], 17 indium 50, 54 
[CuPc] 15 iridium 49 
[Cu(PPh,),(phen)]* 51 lutetium 49 
[Cu(serine),] 184 magnesium 50, 53 
[Cu(S,C-N(R)-CH,-R),] 186 neodymium 49 
[Cu(TSPc)]$- 93 palladium 50, 53 
[Co(NH;),][CuCl,] 17 platinum 51 
Cs,[CuCl,] 17 rhenium 49, 53 
(MeNH,),[CuCl,] 17 ruthenium 49, 51 
CYASORB UV 1084 188 tin 48, 49 


titanium 50 
DERCOS 137, 138 uranium 49 
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yttrium 49 
zinc 50, 51, 53, 54 
Excitation “‘double” 193 
Excited state of complexes, thermodynamic 
properties of 
acid—base equilibria 25, 143, 144 
redox potentials 25, 26 
threshold energy of reaction 27, 80, 81, 113 
Excited states of complexes, classification ac- 
spectra of 
chromium complexes 22 
platinum complexes 22 
rhodium complexes 32 
ruthenium complexes 22 
Excited states of complexes, classification ac- 
cording to transition 
central atom localized LF (d-d, ff), Ryd- 
berg 13, 14 
charge transfer to solvent (CTTS) 20 
intraligand (IL) 15 
intravalence charge transfer (IVCT) 18, 19 
ion-pair charge transfer (IPCT) 19, 20 
ligand to ligand charge transfer (LLCT) 15, 
16 
ligand to metal charge transfer (LMCT) 16, 
17 
metal to ligand charge transfer (MLCT) 17, 
18 
polymetal moiety localized 14, 15 
Excited states of complexes, modes of formation 
application of mechanical energy 11 
chemical reaction 10 
energy transfer 8, 9 
photoexcitation 5-8 
Excited states of complexes, molecular structure 
of 
chromium complexes 21, 122, 123 
cobalt complexes 21 
molybdenum complexes 23 
osmium complexes 23 
platinum complexes 21, 23 
rhenium complexes 21 
tungsten complexes 23 


Fluorescence of 
chromium complexes 35, 36, 38, 39 
manganese complexes 35 
platinum complexes 36 
porphyrin ligand in complexes 37 
rhodium complexes 32 
thulium complexes 36 


Franck—Condon factors 8, 11, 24 
Frozen orbitals 6 


Gallium complexes 
[Ga (TPP)(OH)] 50 

Gold complexes 
[Au(PE,)(CD,)], E; = MePh,, Ph, 139 
[Au(PE,)(CH;)], E; = MePh,, Ph, 139 
[Au(PE;)(C,F,CH;)];E, = MePh,, Ph, 139 


Hot ground-state reaction 58 


Ideal photosensitizer 161 

Ideal relay 164 

Indium complexes 
[In(TBPc)(OH)] 50 
{In(TPP)]* 50 
[In(TPP)(MV)}>* 50 
[In(TPP)(OH)] 50 
[In(TPP)(TEA)]* 50 

Internal conversion in 
iron complexes 60, 87 
rhodium complexes 32, 118 

Intersystem crossing in 
chromium complexes 36 
gadolinium complexes 32, 33 
iron complexes 33, 100, 120 
lanthanum complexes 32, 33 
lutetium complexes 32, 33 
rhenium complexes 101 
rhodium complexes 32 
ruthenium complexes 120 

IRGANOX 1425 188 

IRGASTAB 2002 188 

Iridium complexes 
[Ir(bpy),(H,O)}** 98, 99 
[Ir(bpy),(OH)}** 143 
{IrBr,(PY;);], Y; = Me, Et,, Bu;, Me,Ph, 
Et,Ph, Pr,Ph, Bu,Ph 178 
[Ir(C;H,PPh,)(PPh,),] 179 
[IrCl,?- 76 
[IrCl,(bpy),]* 38 
[IrCl,(H,O)}>~ 76 
{IrCl,(Mephen),]* 37 
[IrCl,(5,6-Me,phen)]* 37, 120 
{IrCl,(phen),]* 37 
{IrCl,(phen)]~ 37 
{IrCl(PPh,),] 179 
{IrCi,L;], L = PMe,, PEt,, PBu,, PMe,Ph, 
PEt,Ph, PPr,Ph, PBu,Ph, AsMe,Ph, SEt, 
178 











[Ir(C’,N’-bpy)(bpy),?* 49 
[Ir(C’,N’-bpy)(bpy),Br]* 49 
{IrH(PF;),] 89, 178 
{IrHCl(C,H,PPh,)(PPh,),] 179 
(IrH,Cl(PPh,),] 179 
{IrH,(PPh,),] 179 
[IrH,(PPh,),] 179 
(IrHX,(PY),], Y = Pr,Ph, Bu,Ph, X = Br, 
Cl, I 178 
[Ir(NCO),(PEt,),] 178 
[Ir(NH;),]}°>* 113 
[Ir(NH,),(H,O)P* 113 
[Ir(NH,);N,/* 178 
[Ir(NH,;);N/* 178 
[Ir(NH,);NH,Cl??* 178 
[Ir(NH,);NH,SO,]Cl, 178 
[IrX,(PEt,),], X =I, NCS, N, 178 
[((PF;),Ir—Ir(PF;),] 89, 178 
[(PF;),Ir(u-H)(u-PF,)Co(PF;),] 89, 176 
[((SEt,),CL,Ir(u-Cl)(u-SEt,)IrCl,(SEt,),]_ 178 
[((SEt,),Cl,Ir(u-Cl),IrCl,(SEt,),] 178 

Iron complexes 
[Fe(acac),] 174 
[Fe(bpy),/* 165 
[FeBr,]” 78 
[Fe(byim),}°+ 33 
Fe,Cl, 75 
[FeCl,]~ 78 
[FeCl(Et,dtc),] 175 
[Fe(CN,)]*~ 19, 60, 176 
[Fe(CN).(py-X)]}*~ 120 
[Fe(CN),(PBu;)]*~ 60 
[Fe(CO).] 174 
[Fe(CO)(Cp)], 20 
[Fe(CO),(C,H,Br,)} 71 
[Fe(CO),(C,H,Br)Br] 71 
[Fe(CO),(Cp)(SiCl,)] 73 
[Fe(CO)(Cp)(SiCl,)] 73 
[Fe(CO)(Cp)H(SiCl,),] 73 
[Fe(CO),(Cp)(SCN)] 109, 110 
[Fe(Cp),] 144, 168 
[Fe(Cp),]* 168 
[Fe(Cp)(C;H,CH,OC,H,)] 144 
[Fe(dbacac),] 175 
[Fe(dibenzoylmethane),] 174, 188 
[Fe(diphos),] 73, 175 
[Fe(diphos),(CH,CN)] 175 
[Fe(diphos),(CD,CN)] 175 

[Fe(diphos),(CH,CN),] 94 

[Fe(diphos),(CD,CN),] 94 

[Fe(diphos),(C,H,N,)] 94, 175 











{[FeD,(diphos),] 73, 175 
[Fe(H,O),}** 9, 67, 68 

[Fe(H,O),}°* 67 

[Fe(HAOX),] 189 
[FeH(C,H,PhPC,H,PPh,)(diphos)] 175 
[FeH,(PF;),] 174 

[FeH,(diphos),] 73, 175 
[Fe(hfacac),] 174 
[Fe(8-hydroxyquinolinate),] 174 
[Fe-glucose] 184 
[Fe(2-pic),JCl,.C,H;,OH 100 
[Fe(phen),(NCS),] 100 
[Fe(phenmethoxa),}* 33 
[Fe(proline)(OCH,)(H,O),](CI1O,), . 
2CH,OH 175 

[Fe(PF;),] 174 
[Fe,(proline),O(H,O),)(C1O,), 175 
[Fe(ptz),](BF,), 99 
[Fe({15}pyaneN,)X,]*, X = Br, Cl, N, 27 
[Fe({15}pydieneN,)X,]*, X = Br, Cl, N, 27 
[Fe(R,dtc),], R = alkyl 189 
[Fe(R,dtc),], R = alkyl 175, 186, 189 
[Fe(SCN),(py),] 183-185 

[Fe(TPP)] 87 

[Fe(TPP)O] 87 

[Fe(TSPc)],~ 93 

(Et,N)[FeBr,] 17 

(Et,N),[FeBr,] 17 

(Et,N)[FeCl,] 17 

(Et,N),[FeCl,] 17 

(Et,N)[Fel,] 17 

Cs,Na[Y(Fe)Cl,] 17 
(NH,),[In(Fe)Cl,(H,O)] 17 
Na,[(NC),Fe-CN—Co(en),Cl] 176 
[(PF;);Fe(u-D(u-PF,)Fe(PF;),] 174 
[((PF,),;Fe(u-SEt)(u-PF,)Fe(PF;),] 174 
[(NC);Fe-CN—Co(CN),}°~ 18 
[(NC);Fe-CN-—Cr(NH;),(H,O)]~ 18 
[(NC);Fe-CN—Fe(CN),]® 18 
[((NC),Fe-pyr—Fe(CN),]>- 18 
((TPP)Fe-O—Fe(TPP)] 87 
cytochrome P-450 87 

haemoglobin 99 

horseradish peroxidase 87 


Lanthanum complexes 

{[La(Me-sal),] 32 

LAS — light absorption sensitizer 152 
Laws 

Lamber-—Beer law 1 
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the first law of photochemistry (Grotthiis— 
Draper) | 
the second law of photochemistry (Ein- 
stein—-Stark) | 
LES — light emission sensitizer 152 
Lifetime 
definition of 29 
measurement of 34 
relation to quantum yield 29 
relation to Stern—Volmer equation 30 
Lutetium complexes 
[Lu(Me-sal),] 32 
[Lu(TBP)Cl] 37 
[Lu(TPP)(acac)] 37 
[Pc—Lu-PcH] 49 


Magnesium complexes 
chlorophylls 50 
[Mg(Etio)] 50 
[MgPc] 15 
[Mg(TBPc)] 50 
[Mg(TPP)} 50 
[Mg(TPP)(py)] 50 
Manganese complexes 
[Mn(acac),] 183, 184 
[Mn(acac),] 184 
[Mn(CO),Cl] 88 
[Mn(H,0),]?* 9, 13 
[Mn(tpican),] 189 
[((OC),Mn—Re(CO),] 88 
Marcus inverted region 65 
Marcus theory 64 
Mercury complexes 
[Hg(dithizonate),] 98 
Models 
edge displacement model, Kirk’s model 126 
Ford’s model 128 
MO-LF o/z bonding models 132 
of the photochemical reactivity 130 
VC (I*) model 127 
Zink’s model 132 
Molar absorption coefficient, the range of val- 
ues for 
CTTS transitions 20 
IL transitions 15 
IPCT transitions 19 
IVCT transitions 18 
LF (d-d, f-f) transitions 13 
LLCT transitions 16 
LMCT transitions 16 
MLCT transitions 16 








polymetal moiety localized transitions 15 
Rydberg transitions 14 

Molar absorption coefficient 
relation to absorbance 8 
relation to dissymmetry factor 95 
solvent effect on 20 

Molybdenum complexes 
[Mo(acac),] 172 
[MoBr(N,)(diphos),] 174 
[MoBr(N,R)(diphos),], R = Me, Et, Pr, Bu, 
C,H,, 173 
[MoBr(N,R,)(diphos),]Br, R = Me, Et, Pr, 
Bu 173 
[MoBr(N,HR)(diphos),]Br, R = Me, Et, Pr, 
Bu 173 
[MoBr(N,CH)(CH,),OH(diphos),|Br 174 
[Mo,(CF,;COO),] 23 
[Mo,Cl,]*~ 89, 90 
[Mo,Cl,,/~ 89 
[MoCI(N,)(diphos),] 174 
[Mo(CN),]*~ 60, 77 
[Mo(CN),}>~ 77 
[Mo(CN),)?~ 77 
[Mo(CN),}°~ 77 
[Mo,(CN),,]° Te 
[Mo(CO),] 172 
[Mo(CO),(Cp)(NCS)] 109 
[Mo(CO),(Cp)(PPh3);_ (NCO)], x = 1, 2 
145 
[Mo(CO),(Cp)(PPh,),_ .N;], x =1,2 145 
[Mo,HCl,]*~ 90 
[MoH,L,], L = PMePh,, PEtPh,, PEt,Ph, 
PPrPh,, PBuPh,, 1/2 diphos 173 
[Mo(N,),L,], L = PMePh,, PEtPh,, PEt,Ph, 
PPrPh,, PBuPh,, 1/2 diphos 173, 174 
[MolI(N,R)(diphos),], R = Me, C,H,, 174 
[Mo(OH),(CN)(bpy),].3H,O 173 
[Mo(OH),(CN)(phen),].2H,O 173 
[Mo(S,C,(CF3),)3] 157 
Cd,[Mo(CN),(H,O),].nH,O 173 
Cd,[Mo(CN),].2NH,.4H,O 173 
Cd,[Mo(CN),].2N5H,.4H,O 173 
H,[Mo(CN),(H,O)] 172 
K,[Mo(CN),(OH)].2H,O 172 
K,[Mo(CN),OH)] 172 
K,[Mo(CN),(OH),] 173 
K,[Mo(CN),(OH),(bpy)] 173 
K,[Mo(CN),(OH),(phen)] 173 
K,[Mo,(CN),O,].2H,O 172 
M,[Mo(CN),(H,O)], M = H, Ag 172 
M,[Mo(CN),], M = H, Na, K 172 











M,[Mo(CN),0,].8H,O, M = Na, K 172 
Mn,[Mo(CN),].2NH, 173 


Multiple state emission 40 


Neodymium complexes 


{[Pc-Nd-—PcH] 49 


Nickel complexes 


[Ni,(dehydrobis[14]aneN,)|(ClO,), 177 
[Ni(CH,CHCN),] 157 
[Ni({14JaneN,)](C1O,), 177 
[Ni(1,5-C,H,,),] 157 

NiCl, 184 

[NiCl,(dpp)] 103 

[Ni(CO)C,(Ph),X], X = Cl, Br 157 
[Ni(Cp(C;H,O)] 143 
[Ni(Cp)(CO)(C,H;)] 143 
[Ni(DIPS),] 186 

[Ni(DTP),] 186 

[Ni(H,O),]’* 9 

[Ni(HAOX),] 186 

[Ni(NBS),] 186 
[Ni(NH,C,H,)(O,S)(CsH;-CgH)7)]_ 188 
[Ni(OEP)] 141 

[Ni(OEP)(py),] 141 
[Ni(O,C,(C,H,4)CNCH,NC,H;),] 188 
[Ni(PO,C,H,-CH,-C,H,(C,H,),OH),] 188 
[Ni(S;C—N(R)—CH,-R),] 186 
[Ni(SDT),] 186, 189 
[Ni(S,C,(CF3),)3]_ 157 

[Ni(tet)?* 140 

[Ni(tet)(H,O),)'* 140 


Palladium complexes 
[PdBr,(PPr;),] 103, 179 
[PdCl,(dppm)] 179 
[Pd,Cl,(dppm),] 179 
[Pd,Cl,(dppm),JCNPh 179 
[PdCl,(PBu,),] 179 
[PdCl(NBD)] 157 
[PdCl,(PEt,),] 179 
[PdCl,(PPr;),] 103, 179 
[Pd,Cl,(PPr;),] 179 
[PdI,(PPr;),] 103, 179 
[Pd(TPP)} 50, 52 

Phosphorescence of complexes of 


cadmium 40 

chromium 36, 38, 39 

cobalt 39 

copper 41 

europium 39, 40 

iridium 37-39, 41 

manganese 43 

osmium 41, 42 

platinum 36, 39, 43 

rhenium 41 

rhodium 32, 33, 37, 39, 42 

ruthenium 32, 40, 42, 43 

thulium 39 

uranyl 43 

zinc 40 
Phosphorescence of porphyrin coordinated li- 
gand 40 
Photocatalysis, general considerations and 
mechanisms 





[Ni(TPP)] 141 
[Ni(TPP)(py).] 141 
[NiX,(PMe;),], X = Br, CN, I 140 
[NiX,(PMe,),], X = Br, CN, I 140 
Ni(I) haemoglobin 141 
Ni(II) myoglobin 141 
Nitrosodurene (ND) 77 
Nitrous oxide (N,O) 61 
Norbornadiene (NBD) 149-152, 155-158 


Oscillator strength 6, 7 
Osmium complexes 
[Os(bpy),?* 12, 23, 42 
[Os(bpy),(P,);_ .)*, P = Ph,PC,H,PPh,, 
x= 1,2,3°23 
[Os(CN),]*~ 19 
[Os(phen),}'* 42 
[(NC),Os-CN-Co(CN),]* 18 


catalyzed photolysis 149 

catalyzed photoreaction 150 
photoassisted reaction 149 
photoassistor (pseudo-catalyst) 149 
photogenerated catalysis 147 
photoinduced catalytic reaction 147 
photosensitized reactions 151 
sensitized photochemical reactions 151 
sensitizer 151 

true photocatalysis 147 


Photocatalyzed 


conversion of solar energy into chemical en- 
ergy 153-169 

formation of [Co(htc),] 148 
hydrogenations of alkanes 150 
isomerizations of alkenes 150 


isomerization of norbornadiene to quadricy- 
clene 149-151, 155, 156 


oxidation of aliphatic alcohols 150 
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oxidations of phenols 150 
Photochemical additions of complexes of 
chromium 141 
nickel 141 
zinc 142 
Photochemical eliminations of complexes of 
cobalt 142 
nickel 140, 141 
Photochemical insertions of complexes of 
cobalt 140 
gold 139 
titanium 139 
Photochemical kinetic analysis 191 
Photochemical reactions 3 
classification of. 57 


“slow” or “fast” 58 
Photochemical reactions, general considera- 


tions 
photoadditions 72, 141 
photoeliminations 72, 140 
photoinsertions 139 
photoisomerizations of coordinated ligands 
91 
photoisomerizations of geometrical isomers 
102 
photoisomerizations of linkage isomers 107 
photoisomerizations of optical isomers 95 
photoisomerizations of spin isomers 99 
photoredox inner-sphere reactions 75 
photoredox intramolecular rearrangements 
70 
photoredox outer-sphere reactions 62 
photoredox reactions of coordinated ligands 
100 - 
photoredox reactions of polynuclear com- 
plexes 85 
photoredox solvated electron formations 59 
photosubstitutions 111 
phototautomerizations 98, 99 
Photochemical synthesis of coordination com- 
pounds 
chromium complexes 172, 182 
cobalt complexes 175-177, 182 
copper complexes 181 
general considerations 170 
iridium complexes 176, 178, 179, 182 
iron complexes 174-176, 182 
mercury complexes 190 
molybdenum complexes 172-174 
nickel complexes 177 
palladium complexes 171, 179, 182 


platinum complexes 171, 179, 180 
rhenium complexes 174 
rhodium complexes 178, 182 
ruthenium complexes 176-178 
tungsten complexes 172-174 
uranium complexes 171, 180, 181 
Photochemical titration (photonometric titra- 
tion) 191 
Photochemistry, definition of 3 
Photodestruction of polymers initiated by coor- 
dination compounds 
cobalt complexes 189 
iron complexes 189 
manganese complexes 189 
polyethylene 189 
polyisobutylene Vistanex L-140 189 
polypropylene 189 
Photoinitiation of polymerization 
acrylamide 184 
acrylonitrile 184 
methyl methacrylate 184 


monomers, mechanisms of polymerization 


183, 185 
styrene 184 


vinyl monomers 184 
Photoinitiators — coordination compounds 
cobalt complexes 183, 184 
copper complexes 183, 184 
iron complexes 183, 184 
manganese complexes 183, 184 
nickel complexes 184 
vanadium complexes 183, 184 


Photoisomerization reactions of 
chromium complexes 95-97, 104-106 


cobalt complexes 102-104, 108-110, 130 
iridium complexes 98, 99, 104, 106, 130 
iron complexes 99, 100, 109, 110 
mercury complexes 98 
molybdenum complexes 109, 110 
nickel complexes 103, 106 
palladium complexes 101, 103, 104 
platinum complexes 104, 105, 109, 110 
rhenium complexes 101 
rhodium complexes 98, 103, 130 
ruthenium complexes 96, 98, 101, 103 
tungsten complexes 101 
zinc complexes 101 
Photonic molecular device (PMD) 195 
Photophysical deactivations of excited com- 
plexes, general considerations, 
back intersystem crossing 31 














classification of 28 

energy-transfer quenchings 43 

exciplex formation and deactivation 47 
fluorescence 35 

internal conversion 31 

intersystem crossing 31 

non-radiative transition to the ground state 
33 

phosphorescence 37 

vibrational deactivation 30 


Photoredox reactions of excited complexes 


chromium complexes 65, 75, 87 

cobalt complexes 62, 69, 74, 76, 77, 79, 86, 
87, 89, 92, 93 

copper complexes 75, 78, 83, 93 

europium complexes 65, 66, 69 

iridium complexes 76, 89 

iron complexes 60, 67, 69, 71, 73, 75, 78, 87, 
93, 94 

magnesium complexes 84 

manganese complexes 88 

molybdenum complexes 60, 69, 77, 90 
platinum complexes 61, 71—74, 90, 91 
rhenium complexes 88, 90 

rhodium complexes 79, 88, 93 

ruthenium complexes 60, 61, 66, 67, 69, 86 
tin complexes 92 

tungsten complexes 69 

uranium complexes 66, 67 

zinc complexes 84 


Photoresolution reactions of 


chromium complexes 96 
cobalt complexes 98 


Photostabilization of polymers 


isoprene-styrene 186 
polyethylene 187, 189 
polypropylene 187, 189 
poly(vinyl chloride) (PVC) 187, 189 


Photostabilizers 


antimony complexes 186 
bismuth complexes 186 
cadmium complexes 186 
calcium complexes 188 
chromium complexes 188 
cobalt complexes 186, 187 
copper complexes 186, 187 
iron complexes 186, 188 
lead complexes 186 
nickel complexes 186-189 
tin complexes 187 

zinc complexes 186-188 





Photosubstitution reactions of 


chromium complexes | 1—113, 115, 116, 126, 
127, 133, 135 

cobalt complexes 113, 114, 117, 118 
iridium complexes 111, 113 

iron complexes 111, 120 

molybdenum complexes 111 

nickel complexes 111 

platinum complexes 111 

rhenium complexes 120 

rhodium complexes 111, 113, 115, 116, 118, 
120 

ruthenium complexes 111, 117, 118 
technetium complexes 111 

tungsten complexes 111, 120 


Phenyl-N-tert-butylnitrone (PBN) 77 
Phthalocyanine (Pc) 15 
Platinum complexes 


[Pt(bpy),Cl,] 73 

[Pt(bpy)Cl,] 73 

[Pt(bpy)(tdt)] 16, 61 
[Pt(bpy),][Pt((CN),] 13 

[PtBr,]?~ 21 

[PtBr,(PPh,),] 179 

[PtCl,}?~ 13, 21 

[PtCl,?- 90 

[PtClH(PPh,),] 71, 180 
[PtCIL(CHC]I)X], X =H, Cl; L= Phpy, 
Thpy 180 
[Pt,Cl(THF)(dppm)]PF, 180 
[PtCl,(NH;),] 180 
[PtCl,(isoquinoline),] 179 
[Pt,Cl(Me),(dppm),]* 179 
[PtCl,(PEt,),] 103 

[PtCl,(PPh,),] 103, 179 
[PtCl,(py).] 179 

[Pt(C;H,SO,),] 180 
[Pt(C,H,PPh,)(PPh,)(C,H;)] 180 
[Pt(CN),}’~ 74 

[Pt(CN),(N3).} 74 

[Pt(Etio)] 52 

[PtHX(PPh,),] 73, 180 

[PtHX Y(Ph,P—CH,-PPh,),]*, X = Y = H, 
CH, 180 

[Pt,H(dppm)L]PF,, L = CH,CN, THF 180 
[Pt,H(dppm),(py)]PF, 180 
[Pt,H;(dppm),]PF, 180 
[Pt,H,Cl(dppm),]PF, 180 
[Pt,H(PPh,—-CH,—PPh,)]* 90, 180 
[Pt,Me(PPh,-CH,—PPh,)]* 90, 180 
[Pt,Me,(dppm),]* 179 
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[Pt(Me),(phen)] 72, 179 

[Pt(Me),I(phen)] 72 

[Pt(Me),I,(phen)] 72, 179 

[Pt(Me),(i-Pr)I(phen)] 73, 179 

[Pt(NH,),)* 14 

[Pt(NH,),][PtCl,] 14 

[Pt(NH;),(NH,)(NO,)/'* 109 

[Pt(NH;).(H,O),]SO, 180 

[Pt.(NH;),(OH),|(C1O,), 180 

[Pt;(NH),(OH),JSO, 180 

[PtO,(PPh,),] 74 

[Pt(OH)(C;H,SO,),] 180 

[PtPc] 15 

[Pt(Phpy),] 73, 180 

[Pt,(P,O,H,),]*~ 22, 51, 91 

[Pt,(P,0,H,),X,]*~, X = Br, Cl, I 15, 179 

[Pt,(P,O,H,),ArxX]*-, X = Br, I, Ar = aryl 

91, 179 

[Pt.(PPh,),] 180 

[Pt(PPh,),L], L = NCC,CN, (NC),C,(CN),, 

C,H, 71, 180 

[Pt(PPh,),L(CN)], L = C,CN, CNC,(CN), 

71 

[Pt(PPh,),L,], L = CO,, 1/2 ox, PPh, 1/2 

C,H,, CO 72, 180 

[PtP,L,], P = AsPh,, PMePh,, L = CO, 1/2 

CO,, 1/2 C,H, 180 

[Pt(Phpy),(CHCI,)Cl] 73, 180 

[Pt(Phpy),(CH,CI)Cl] 73, 180 

[Pt(Thpy),] 73, 180 

[Pt(Thpy),.(CHCI,)Cl] 73, 180 

[Pt(Thpy),(CH,CI)Cl] 73, 180 

K[PtCl,(NH;)] 180 

H,[Pt,Cl,(OH),(NH;),].H,O 180 
Post-photochemical reaction 148 
Praseodymium complexes 

[Pr(H,O),}** 13 


Quadricyclene 149, 150, 155-158 

Quantum yield, values of 
fluorescence 32, 37 
internal conversion 32 
intersystem crossing 32, 33 
non-radiative deactivation 33 
phosphorescence 32, 44 
photoisomerizations 96, 103, 109 
photoredox processes 47, 69, 76, 83, 87 
photosubstitutions 45, 116, 119 
solvated electron formation 60, 61 

Quartet excited state of 


chromium complexes 9, 36 
manganese complexes 36 


Rhenium complexes 
{[Re(C,H,PhPC,H,PPh,)(diphos)] 174 
[Re,Cl,]’~ 21, 90 
[Re(CO),Cl] 88 
[Re(CO),Br(bpy)] 169 
[Re(CO),Cl(dpphen)] 49 
[Re(CO),X(stpy),], X = Br, Cl 101 
[Re(Cp)(CO),(py-X)] 120 
[ReD(N,)(diphos),] 174 
[Re(HCOO)(diphos),] 174 
[ReH,(diphos),] 174 
[ReH(N,)(diphos),] 174 
[ReH,(PMe,Ph),] 174 
[Re,H,(PMe,Ph),] 174 
[(OC),Re-Mn-(CO),] 89 
[(OC);Re—Re(CO),(phen)] 89 

Rhodium complexes 
[Rh(bpy),}°* 40, 95 
[Rh(bpy),(phen)}** 40 
[Rh(bpy)(phen),]’* 40 
{[RhBr,L,]*, L = pyridine and its derivatives 
39 
{[RhCI,L,]*, L = pyridine and its derivatives 
39 
[RhCl(diene)], 157 
[Rh,(1,3-(CN),pn),/°* 22, 32 
{[Rh(CO),Cl,] 157 
[Rh(en),(NO,),]X, X = Cl, NO, 178 
[Rh(en),(NO,)O,J|X, X = Cl, NO, 178 
[Rh(en),(NO,)X]*, X = Cl, NO,, ONO 178 
[Rh,(Me,(CN),hx),]’"* 33 
[Rh(NH;),}°* 113 
[Rh(NH,),BrP* 115 
[Rh,(en),(O,)X,]"*, X = NOY, ONO™ 178 
[Rh(NH,),Br(H,O)?* 115 
[Rh(NH,),(bzn)}>* 120 
[Rh(NH,),Cl}°* 42, 115, 116 
[Rh(NH;),Cl]* 116 
[Rh(NH,),Cl(H,O)}?* 103, 115, 116 
[Rh(NH;),(H,O)}* 113 
[Rh(NH;),(H,0),}** 103 
[Rh(NH,),I}?* 115, 118 
[Rh(NH,),1(H,O)P* 115, 118 
[Rh(NH,);N;/°* 178 
[Rh(NH,),N/?* 178 
[Rh(NH,),NH,CIP?* 178 
[Rh(NH,);NH,OHJCl, 178 
[Rh(Pc)(CH,OH)X]* 93 














Rhodamine B, quantum yield of luminescence 


34 


[Rh(phen),]** 40, 95 
[Rh(tfacac),] 95, 98 
[Rh(TPP)], 88 
[Rh(TPP)Cl(CO)] 88 
[Rh(TPP)(CO),] 88 
[((OC),Rh(u-TPP)Rh(CO),] 58, 88 


Rules 


Adamson rules 2, 105, 126, 131-133, 135 
Badger rule 22 

Kasha rule 34 

Kirk rule 126 

of photochemical reactivity 14, 130 
stereochemical rule 126 
Walters-Adamson rule 137 

Wigner spin selection rule 9 
Woodward—Hoffman rules 127 


Ruthenium complexes 





[Ru(bpy),]* 26 

[Ru(bpy),]’* 10, 12, 26, 40-42, 49, 51, 61, 
68, 96, 117, 162, 165, 166 

[Ru(bpy),))* 10, 26, 61, 120, 162 
[Ru(bpy),(Bupy),](PF.), 177 
[Ru(bpy),(Bupy)(CF;COO)|(PF,),_ 177 
[Ru(bpy),(CH;CN),}** 117, 177 
[Ru(bpy),.(CH;,CN)CI](PF,), 177 
[Ru(bpy),(4,4’-(COO),bpy).] 143 
[Ru(bpy),(4-COO-4’-CH,-bpy),]* 143 
[Ru(bpy)(CN),] 44, 143 
[Ru(bpy),(H,O),]’* 103 
[Ru(bpy),(NO)CI](PF.), 177 
[Ru(bpy),(py)](PF.). 177 
[Ru(bpy),(py)(H,O)|(PF.)2.H,O 177 
[Ru(bpy),(py)X]PF,, X = CH;C,H,SO,, Cl, 
NCS, NO,;, NO, 177 
[Ru(bpy),(stpy),)’* 101 

[Ru(bpy),]X,, X = Br, Cl, CN~, I, IO,, 
N,, NO,, NCS, 1/2 malonate 177 
[Ru(bpy),X,], X = Br, Cl, CN~, I, IO,, 
N;, NO,, NCS, 1/2 malonate 177 
[Ru(bpz),/* 51 

[Ru(CN),}>— 86 

[Ru(CN),]*~ 19, 86, 115 

[Ru(en),Cl,]* 130, 136 

[Ru(en),]>* .I- 19 
[Ru(4,7-Me,phen),]°* 10 
[Ru(NH;),/°* 120 

[Ru(NH,),Clf?* 19 
[Ru(NH;),(dmapy)]’* 18 
[Ru(4,7-Me,bpy),/°* 51 





[Ru(NH,).(Me-4,4’-bpy)P* 18 
[Ru(NH;),(H,0)(X-py)’*, X = CHO, 
CONH, 118, 119 

[Ru(NH;),(X-py)’*, X =CHO, CONH, 
118, 119 

[Ru(NH;).(X-py)]’*, X = H, Br, Cl, Me 19 
[Ru(N,)(das),Cl] 178 

[Ru(NO,)(das),Cl] 178 

[Ru(Pc)L],, L = py, CO, DMSO 49 
[Ru(phen),(CN),] 43 

[Ru(R,dtc),], R = Me, Et 178 
[Ru(R,dtc),Cl], R = Me, Et 178 
[Ru,(R,dtc),Cl], R = Me, Et 178 
{(dptet),CIRu-L-Ru(bpy),Cl}?*, L=4,4’- 
bpy, C;NH,-C,H,-C;NH, 86 
((NH,;);Ru-pyz-Ru(EDTA)]* 86 
[(NH,),Ru—pyr-Ru(bpy),Cl}** 18, 86 
[(NC),Ru-CN-Co(CN),]* 18 
[((NC);Ru-CN-Co(NH;).]~ 18, 86 
K,[Ru(bpy)(CN),] 177 


SANDUVOR NPU 188 
Silicon complexes 
[Si(Pc)(OEt),] 52 
Singlet excited state of 
aluminium complexes 37 
cadmium complexes 37 
cobalt complexes 45 
lutetium complexes 37 
nickel complexes 140 
rhenium complexes 101 
rhodium complexes 58, 116 
ruthenium complexes 101 
thorium complexes 37 
tungsten complexes 101 
yttrium complexes 37 
zinc complexes 37, 50 
Spontaneous reactions, definition of 3 
Stern—Volmer equation 30, 43, 44, 66, 67 
Stokes shift 24, 35-38 
Supermolecular structures, supercomplexes 164 
photochemistry and photophysics of 164 
Supramolecular photochemistry 195 


Tantalum complexes 

[Ta,Br,.]°* 89 
Technetium complexes 

Tey 14 
Tetraphenylporphyrine (H,TPP) 37 
Thexi state 24, 31, 58 
Thorium complexes 
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[Th(TPP)(acac),] 37 
Threshold energy 27, 80 
Thulium complexes 
[TmBr,}*~ 36, 39 
Time-resolved resonance Raman spectra of ex- 
cited complexes 
chromium complexes 23 
nickel complexes 141 
osmium complexes 12, 23 
rhenium complexes 12 
ruthenium complexes 12 
Tin complexes 
[Sn(TMPyP)]** 92 
[SnX,R,], X = maleate anion, mercaptide 
anion, R = Bu, Me, Oc 187 
fallyl-SnL,], L = Br, Me 49 
[(C;H,-CH,-SnL,], L = Me, Ph 49 
[4-X~C,H,-Sn(n-Bu),], X = H, F, Cl, CH;, 
OCH, 49 
[SnMe,] 49 
Titanium complexes 
[Ti(Cp)(CH;),] 139 
[Ti(Cp),(CH,)(PhC,CH;Ph)] 139 
[TiO(TPP)}] 50 
[TiO(TBPc)] 50 
Transitions, relation to molar absorption coef- 
ficient 
dipole electric 6, 7, 36 
dipole magnetic 6, 36 
orbitally allowed 7, 15, 16, 20 
orbitally forbidden 7, 13 
quadrupole electric 6 
spin-allowed 7, 13, 15, 16, 20 
spin-forbidden 7, 14 
Triboluminescence of 
manganese complexes 11, 43 
platinum complexes 43 
uranium complexes 11, 43 
Triplet excited state of 
aluminium complexes 50 
cadmium complexes 40 
cobalt complexes 39, 113 
iridium complexes 37, 41, 49, 113 
lutetium complexes 49 
neodymium complexes 49 
nickel complexes 141] 
organic donors 9, 45, 46 
osmium complexes 41 
palladium complexes 102 
platinum complexes 36, 39, 43 
porphyrine coordinated ligand 50 


rhenium complexes 48, 101 
rhodium complexes 37, 39, 113 
ruthenium complexes 42, 43, 49, 61 
tungsten complexes 101 
uranyl complexes 49, 52 
yttrium complexes 49 
zinc complexes 40, 102 

Triton X-100, X-114 43 

Tungsten complexes 
[W,Br,,) 89 
[WBr(N,CH,)(diphos),|Br 173 
[WBr(N, =CH(CH,),)OH(diphos),]Br 174 
[WBr(N,R)(diphos),], R = Me, Et, Pr, Bu 
174 
[WBr(N,R,)(diphos),]Br, R = Me, Et, Pr, 
Bu 173 
[WBr(N,HR)(diphos),]Br, R = Me, Et, Pr, 
Bu 173 
[W(CN)(OH),(bpy).].H,O 173 
[W(CN)(OH),(phen),].2H,O 173 
[W(CO),]} 172 
[W(CO).(pip)] 23 
[W(CO),(py)] 23 
[W(CO).(py-X)], X = CHO, CONH, 120 
[WH,L,], L=PMePh, PEt,Ph, PPrPh,, 
PBuPh,, PPh,, 1/2 diphos 173 
[WH,L,], L = PMePh,, PEt,Ph, PPrPh,, 
PBuPh,, PPh,, 1/2 diphos 173 
[WO,(OH)(acac),] 172 
[W(S,C,(CF;),)3] 157 
K,[W(CN),(OH),(bpy)] 173 
K,[W(CN),(OH),(phen)] 173 
K,[W,Cl,] 174 
K,[W(CN),] 172 
K,[W(CN),(OH),] 173 
K,[W(CN),].H,O 174 
Na,[WO,(CN),].8H,O 172 


Uranium complexes 
UO3+ 19, 49, 52, 67 
[U(hfacac),] 181 
[U(C,H;O),] 181 
[UOCI,] 181 
[UOCI,(py-HCl),] 181 
[UOCI,(py).] 181 
[UO,(hfacac),]. THF 181 
[UO(NO;),] 181 
[U0,(NO,).(NH,(CH),CHO)] 180 
[UO,(py(C,H;OH)(NO;),] 180 
[UO,(py),Cl,] 181 
[UO,(py)(NO;),] 180 








Vanadium complexes 
vo** 19 
[VO(chin),] 184 
[VO(chin),(OCH;)] 183, 184 


Yttrium complexes 
[Y(TPP)(acac)] 37 
Pc-Y-PcH 49 


Zinc complexes 
Zn(II) amino acid complexes 142 


[Zn(biqu)(tdt)} 15 
[Zn(bpy)(tdt)}] 15 
[Zn(Etio)] 50, 52 

[ZnPc] 15 
[Zn(phen)(tdt)}] 15 
[Zn(phen)(4-Cl-PhS),] 40 
[ZnP—R-Q] 84 
[Zn(S,C—-N(R)}-CH,R),] 186 
{[Zn(TBP)] 37 
[Zn(TMpy)]** 162 
[Zn(TPP)] 37, 50, 51 
[Zn(TMpyP)] 50 





